Background
==========

The contribution of exclusive breastfeeding (EBF) to the decrease in infant morbidity and mortality has already been well documented. EBF in the first 6 months of life, as recommended by the World Health Organization (WHO) \[[@B1]\], protects against gastrointestinal infections \[[@B2]-[@B4]\], respiratory infections \[[@B5],[@B6]\], allergies \[[@B7]\], and non-communicable chronic diseases \[[@B8]\]. Despite these benefits, EBF rates are still very low \[[@B8]\]. In Brazil, although the rates have increased in the last decades, the prevalence of EBF in babies under 6 months of age is 41%, with a median duration of 54 days \[[@B9]\].

Studies in different countries have identified various factors associated with the early abandonment of EBF \[[@B10],[@B11]\] among young mothers \[[@B12]-[@B17]\]. In Brazil, it was found that adolescent mothers had a 1.5 times greater risk of abandoning EBF before their babies were 6 months of age when compared with adult women \[[@B17]\]. Low socioeconomic status \[[@B18]-[@B22]\], difficulties with breastfeeding like pain \[[@B23]\], sore nipple and mastitis \[[@B18],[@B19]\], the presence of a partner \[[@B19]\] and negative familial influence \[[@B18],[@B19],[@B22],[@B24]\] are all factors associated with the early abandonment of EBF in young mothers.

Among the people who exert influence over the adolescent mother is her mother (the maternal grandmother of the child); she frequently and actively participates in the decisions related to the feeding of her grandchild. Her experience and personal opinion about breastfeeding may facilitate or hamper this practice \[[@B25]\]. In Brazil, there are at least 3 studies indicating that the duration of EBF may be less due to a grandmother's influence, especially from the maternal grandmother \[[@B26]-[@B28]\].

The finding that adolescent mothers are more vulnerable to discontinuing EBF before 6 months and that their mothers may exert a negative influence on EBF reinforces the importance of strategies directed at this segment of the population to promote, protect and support EBF.

A systematic review that included 52 articles from 21 countries concluded that all forms of extra support for breastfeeding mothers by both lay and professionals had a positive impact on breastfeeding outcomes, especially strategies that rely mainly on face-to-face support \[[@B29]\]. The few studies about the influence of support to adolescent mothers show some positive effect too \[[@B30],[@B31]\]. To our knowledge, no studies have evaluated breastfeeding support directed to boths teenage mothers and grandmothers.

Thus, this study was conducted with the objective of evaluating the efficacy of multiple breastfeeding counselling sessions with adolescent mothers and their own mothers in preventing the early abandonment of EBF.

Methods
=======

A randomized clinical trial involving adolescent mothers, their babies and their mothers (maternal grandmothers) who lived together in the same house and were attended at the maternity clinic of the Hospital de Clínicas de Porto Alegre was conducted. This general university hospital is accredited as a "Baby-Friendly Hospital" and performs between 3,000 and 4,000 births a year. The majority of the population assisted at this hospital is patients of low socioeconomic status who use the public health care system.

To calculate the sample size, the following parameters were adopted: α = 5%; β = 20%; ratio exposed/not exposed = 1:1; prevalence of EBF in the first month in the group not exposed to the intervention = 56% \[[@B32]\], and difference in the prevalence of EBF in the first month between the exposed group and group not exposed to the intervention = 25 percentage points. Thus, a minimum number of 48 subjects in each group were evaluated, to which 50% more subjects were added to compensate for possible losses and to facilitate the performance of multivariate analyses, totalling approximately 72 participants in each group.

Initially, a pilot study with 20 mothers was conducted to test the data collection instruments. To ensure that the intervention attended to the interests of the mothers and grandmothers, meetings with the adolescent mothers and the maternal grandmothers were conducted before beginning the study; these meetings helped to define the content and the intervention approach.

The adolescent mothers were recruited in the period from May 2006 to January 2008 and the follow-up occurred from June 2006 to February 2009. Daily, including on the weekends, adolescent mothers (younger than 20 years of age) who did and did not live with their own mothers were identified in the obstetric inpatient unit and screened for the fulfilment of the following inclusion criteria: living in the city of Porto Alegre, with healthy non-twin newborn infants, in the rooming-in ward, having started breastfeeding, with infant birth weight greater than or equal to 2,500 g. Pairs who had to be separated due to problems related to the mother or the baby were excluded from the study; additionally, adolescents who lived with their newborns' paternal grandmother were excluded.

Once identified, the mothers were allocated into two groups: those who lived with their own mothers (the babies' maternal grandmothers) and those who did not. These two groups were then randomly subdivided into blocks of two subjects for control or intervention groups; that is, if a mother was selected to the control group, the next eligible mother would necessarily be included in the intervention group. At the end, there were a total of four study groups, namely: (1) adolescent mothers not living with their own mothers and not exposed to the study intervention; (2) adolescent mothers not living with their own mothers but exposed to the study intervention; (3) adolescent mothers still living with their own mothers and not exposed to the study intervention; and (4) adolescent mothers still living with their own mothers and exposed to an intervention program directed at both.

Two researchers were specially hired to perform the selection of the mothers and administer the intervention. In the intervention groups, when the mothers and grandmothers lived together, both participated in the intervention. When they did not live together, only the mother received the intervention. The inclusion of this last group sought to evaluate to what extent the impact of intervention could be attributed solely to the adolescent.

Data collection was conducted at distinct periods. In the maternity hospital, after agreeing to participate in the study and signing an informed consent form, the adolescent mothers and the maternal grandmothers responded, through an interview, a structured questionnaire to obtain sociodeomographic data and information related to pre-natal care, the birth, and their previous experience with breastfeeding. Information about how the babies were fed in their first 6 months of life was obtained monthly, in a telephone interview with the mother, using a structured questionnaire containing questions about the child's feeding. If telephone contact could not be made, in-house visits performed by research assistants who were blinded to the intervention. To verify the quality of the information, 5% of the mothers were randomly selected each month to undergo a second interview with the principal field investigator; this interview focused on some key questions from the follow-up survey.

The intervention sessions occurred at the maternity hospital and at the mothers' homes. In the hospital, right before the time of discharge, breastfeeding counselling session were given in accordance with WHO guiding principles \[[@B33]\], that is, mother and professional dialoguing about many aspects of breastfeeding, such as breastfeeding importance and duration, factors that interfere with the production of milk, the technique of breastfeeding, the consequences of using a pacifier and the baby's crying and communication. Doubts specific to each mother and grandmother were addressed and clarified as well. The mothers were encouraged to breastfeed during the intervention, whenever possible, to take advantage of the opportunity to observe the breastfeeding technique and to instruct as to the positioning of mother/baby and latch on.

The sessions were conducted by one member of the team formed by 2 nurses, a nutritionist and a paediatrician. All members had ample experience with breastfeeding; 3 were International Board Certified Lactation Consultant (IBCLC). These interventions were conducted individually and separately with each mother and grandmother. At home, the counselling sessions were conducted simultaneously.

For support material, flipcharts specially created for the study were used; one flipchart was prepared for the adolescent mother and another for the grandmother. These tools contained information about breastfeeding and about the prevention and management of the most common problems. One booklet with content similar to what was in the flipcharts was distributed at the end of the counselling session in the maternity hospital. In the booklet, there was space to add photos of the baby, which were obtained by the professional during the home visits.

In the home, when the mothers and grandmothers lived together, they received joint counselling sessions when the infants were 7, 15, 30, 60 and 120 days of age. In these sessions, the team members discussed difficulties confronted by the mothers and how they managed them and reinforced the messages given at the counselling sessions in the maternity hospital. Since many mothers in Brazil introduce complementary feeding when the children turn 4 months, this issue was discussed in the visit of the fourth month, emphasizing the importance of EBF in the first six months of life.

The expected outcome was the likelihood of children being exclusively breastfed at 6 months of life. EBF was considered to occur when the infants received breast milk as their only source of nutrition and hydration, without any solid or liquid supplement, including water and tea \[[@B1]\].

The database for the study was assembled using Microsoft Excel, with double entry of data. Statistical analysis was performed with SPSS 16.0.

The analyses were based upon the "intention to treat" principle. Initially, the characteristics of the control and intervention group participants were compared using the chi-squared test with Yates' correction. The EBF median duration was calculated, along with their respective confidence intervals of 95%, in days; the Kaplan-Meier survival curves were constructed for EBF in the first 6 months for the 4 groups. To test the difference between the curves, the log-rank test was used. To quantify the impact of the intervention in the abandonment of EBF in the first 6 months, Cox's regression was used via the hazard-ratio and its respective confidence interval of 95%.

The study was approved by the Ethics and Research Committee of the Hospital de Clínicas de Porto Alegre. The study was registered at ClinicalTrials.gov under the number NCT00910377.

Results
=======

Figure [1](#F1){ref-type="fig"} presents the clinical trial profile from recruitment of the individuals until the last outcome assessment, when the infants had completed 6 months of life. Of the 342 adolescent mothers eligible for the study, 19 (5.5%) were not included due to their refusal to participate. After randomization, there were 66 losses during the study (intervention: n = 31/163 -- 19.0%; controls: 35/160 -- 21.9%).

![Flowchart of randomization of the study since the beginning of the collection until the sixth month of follow-up.](1475-2891-13-73-1){#F1}

Table [1](#T1){ref-type="table"} shows that there was a balance in the distribution of the basic characteristics between the components of the control and intervention groups.

###### 

Characteristics of adolescent mothers, their infants and maternal grandmother, by the intervention exposure\*

  **Infant and mother characteristics**                                     **Intervention (n = 163)**   **Control (n = 160)**
  ------------------------------------------------------------------------- ---------------------------- -----------------------
  Infant gender, Masculine: n (%)                                           76 (46.6)                    88 (55.0)
  Birth weight: median ± 2 SD (g)                                           3,280.50 (406.9)             3,205.93 (398.0)
  Breastfeeding duration ≥6 months of previous children\*\*: n (%)          13/22 (59.0)                 11/25 (44.0)
  Maternal schooling level \> 8 years: n (%)                                44 (27.0)                    37 (23.1)
  Mothers living with a partner: n (%)                                      102 (62.6)                   100 (62.5)
  ≥7 prenatal care visits: n (%)                                            106 (65.0)                   97 (60.6)
  Primiparity: n (%)                                                        141 (86.5)                   135 (84.4)
  Vaginal delivery: n (%)                                                   120 (73.6)                   121 (75.6)
  **Grandmothers characteristics**                                          **Intervention(n = 88)**     **Control(n = 81)**
  Grandmother age: mean ± 2 SD (years)                                      43.9 (7.4)                   45.1 (8.4)
  Grandmother working outside of the home: n (%)                            51 (63.7)                    56 (63.6)
  Grandmother schooling level \> 8 years: n (%)                             21 (24.1)                    13 (16.5)
  Breastfeeding duration for the adolescent mothers: mean ± 2 SD (months)   17.7 (18.7)                  12.9 (16.5)

\*p \> 0.05 for all variants; \*\*primiparous excluded (n intervention =22; n control = 25).

The calculation of the medians indicated an increase in the duration of EBF in the 2 intervention groups in relation to the groups without intervention. The intervention increased by 67daysthe duration of EBFin the group of adolescents not living with their mothers (103 days; CI 95% = 82.4-123.5 with intervention versus 36 days; CI 95% = 21.5 -- 50.5 without intervention) and by 46 days in the group of mothers living with the grandmothers (89 days; CI 95% = 56.8-121.2 with intervention versus 43 days; CI 95% = 29.5-56.1 without intervention). Considering only the control and intervention groups, without taking into account the mother's cohabitation with the maternal grandmother, the median duration of EBF were, respectively, 41 days (CI 95% = 30.5-51.5) and 99 days (CI 95% = 83.4-114.6).Figure [2](#F2){ref-type="fig"} presents the survival curves for EBF in the first 6 months of the infants' lives for the control and interventions groups, with and without inclusion of the maternal grandmother in the intervention. In both situations, the prevalence of EBF were significantly greater in the groups that received the intervention. Cox's regression estimated that the intervention, when applied only to the adolescent mothers, reduced by 48% the abandonment of EBF in the first 6 months (HR \[hazard ratio\] = 0.52; CI 95% = 0.36-0.76), and when the maternal grandmothers lived with the adolescent, the intervention reduced abandonment of EBF by 36% (HR = 0.64; CI 95% = 0.46-0.90).The influence of the grandmothers' presence on the prevalence of EBF in the first 6 months can be seen in the survival curves presented in Figure [3](#F3){ref-type="fig"}. Although the EBF frequencies at various points on the curve were greater in the group that received the intervention when the grandmother did not live with the mother, there was no significant statistical difference in these frequencies, independent of whether or not the grandmother resided in the same home.

![Kaplan-Meier curve of exclusive breastfeeding in the first 6 months of living in groups of adolescent mothers without the presence of maternal grandmother, intervention (A) and control (B) and in groups with the presence of the maternal grandmother, intervention (C) and control (D).](1475-2891-13-73-2){#F2}

![Kaplan-Meier curve of EB in the first 6 months of life in control group (Aand C) and intervention group (B and D), according to cohabitation with the maternalgrandmother.](1475-2891-13-73-3){#F3}

Discussion
==========

The increasing EBF rates trends in Brazil is undeniable. In 1986, only 3.6% of infants between 0-4 months were exclusively breastfeed \[[@B32]\]; in 2008, this prevalence rose to 51.2% \[[@B9]\]. However, the median duration of this practice in Brazil is still very low, not yet reaching 2 months. The last national survey (2008) clearly showed that in the places where the prevalence of EBF were higher 10 years ago, the advances were more discreet and there were even setbacks \[[@B9]\]. This scenario indicates that, in order to reach better EBF rates, it is necessary to invest in new strategies promoting breastfeeding, especially in the groups most likely to abandon this practice. The last national survey confirmed that adolescent mothers constitute an at-risk group for the early abandonment of EBF. The prevalence of EBF in infants under 6 months of age was 44.4% for those whose mothers were between 20 and 35 years, and it was35.8% for infants of adolescent mothers \[[@B9]\].

This randomized clinical trial showed that it is possible, with systematic counselling directed at adolescent mothers initiated at the maternity hospital and maintained in the first 4 months, to increase more than 2 months the duration of EBF and to reduce by 48% the abandonment of this practice before 6 months among adolescent mothers. This finding is significant because, with the increase in the duration of EBF from 36 days to 103 days, the protection of children against diseases and death increases substantially, as previous studies have demonstrated. One of these studies, conducted in the United Kingdom, estimated that each month of EBF may prevent an additional 53% of the hospitalizations due to diarrhoea and 27% of the hospitalizations due to respiratory tract diseases \[[@B34]\]. In Brazil, it was demonstrated that the chance of hospitalization due to pneumonia in the first 3 months was 61 times greater in children not breastfed in comparison to those who were exclusively breastfed \[[@B5]\]. Also, it is worthy to mention that the increase in the duration of EBF due to the intervention was 2 times bigger than the increase experienced in Brazil in the last decade (67 days *versus* 30 days) \[[@B9]\].

There are few studies that have tested strategies of EBF promotion directed at adolescent mothers. In Canada, phone calls encouraging breastfeeding by adolescent mothers who breastfed demonstrated efficacy in increasing the duration of EBF in this population \[[@B35]\], which strengthened the conclusion that adolescent mothers were susceptible to changes related to healthier feeding practices for their babies.

The decision to include maternal grandmothers who live with the adolescent mothers in the intervention arose due to findings from previous studies by the authors of this work \[[@B27],[@B28]\]. These findings indicated that grandmothers, especially the maternal ones, may negatively influence the duration of EBF. The results of this study, however, did not confirm this suspicion, as there was no difference in the prevalence of EBF among mothers who lived or did not live with their mothers in both the control and intervention groups. Methodological differences may explain this apparent disagreement as the previous studies were restricted in their evaluation of the abandonment of EBF in the first month of life, and the samples were made up of women of all ages. In the present study, we evaluated EBF during the first six months of child's life and only among adolescent mother. However, it is important to mention that despite the absence of a significant statistical difference, the impact of intervention when the mother lives with the grandmother was lower than that shown in the group in which the mother did not live with the grandmother (HR 0.52 versus 0.76). Curiously, in the group that underwent intervention, the prevalence of EBF at various curve points were higher when the grandmother was not present, suggesting a modest negative influence of the grandmothers on the rates of EBF among adolescent mothers. It is possible that an adolescent mother who does not live with her mother has more autonomy and follows the instructions of the health professional more easily with regard to feeding her baby. Also, it is possible that adolescent mothers who live with their mothers share the responsibility to care for the children, giving young mothers the opportunity to go out to study, work or socialize with friends or boyfriends, possibly to the detriment of EBF duration.

This study has the distinction of being, as far as we know, the first to evaluate the impact of educational actions in the duration of EBF using a randomized clinical trial in a population considered to be at risk for the early abandonment of this practice: adolescent mothers living with the maternal grandmothers of their children. However, caution is necessary in generalizing these results because it is an efficacy study that has been conducted in only one setting. It is prudent to confirm these findings in different populations and in conditions mimicking the reality of each locale (effectiveness studies). In Brazil, for example, this strategy can be tested with the Family Health Strategy teams. In this strategy, which covers 51% of the Brazilian population, teams of various professionals provide care for families of a determined geographical area, performing actions to promote and maintain the health in the community, including in the home.

Conclusions
===========

Multiple breastfeeding counselling sessions with adolescent mothers and their own mothers, when they lived together, proved to be effective in increasing EBF duration. It postponed the abandonment of EBF to beyond the third month of life. Therefore, this strategy has the potential to save many lives, avoid hospitalizations and give better quality of life and health of children from adolescent mothers.
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